TITLE 

RESIN MOLDED FOLDING CHAIR 
irnr.i n OF INVENTION 

This invention relates generally to folding chairs, and more particularly, to a 

molded resin folding chair. 

BArKKROUND 

Folding chairs are well known in the art, but are most commonly made from metal 
or wood, and are thns more costly to mannfaetnre. A folding chair typically is constructed of a 
pair of uprights which are generally parallel and spaced apart from each other, being joined 
together by one or more cross pieces, which also form the sea. back. Other parts of the folding 
chair include apair of struts, also generally parallel, spaced apart from each other, and joined by 
one or more cross pieces. Upper ends of tire struts are engaged with the sea, whereas the lower 
ends of the sfrrtis support the folding chair in conjunction with rite lower ends of the upright, A, 
points generally intermediate the upper and lower ends, the shuts are rotatably attached to the 
uprights. A back region of Are sea. is engaged win, the uprights at points intermediate the 
backrest and fine lower ends of the upright Depending on fire configuration of the particular 
folding chair, fine sea. may be slidab.y engaged with fine uprights to facilitate folding fire chair 
into a configuration wherein the seat, shuts, and uprights assume a somewhat parallel 
relationship with each other so the that chair will fold as flat as possible. 

With the advances in the plastic molding industry in recent times, it has become 
possible to mold many items from resins, such as polypropylene, a. a much lower cost than 
manufacturing fine item from metal or wood. However, such resins are generally no, as rigid as 
„e,al or wood. Wood, for exantple, is abou, 10 times more rigid tttan polypropylene. Rigidity is 



understandably important in the manufacture of folding chairs since the chair must support the 

weight of a person resting on the seat. 

Making a folding chair from resin can be also more difficult because of problems 
particularly associated with resin molding processes. Since molded resin is generally less rigid 
than metal or wood, the frame members of the chair must be configured for structural rigidity. 
However, molding shapes which have good structural rigidity can present manufacturing 
problems. For example, one known prior art plastic folding chair utilizes tubular legs having a 
channel formed adjacent the tubular portion. Although this structure has good structural rigidity, 
there can be significant problems associated with the molding of tubular legs. In particular, for 
example, a hollow tubular chair leg can require the use of a core member about which the tube is 
molded. After molding the tubular part this core member must be removed, which requires a 
relatively long "prong" member to perform the removal. A prong member of such length can 
create significant maintenance problems. Another problem with molding tubular parts is that 
shrinkage and warping commonly occur after the tubular part is removed from the mold and 
begins cooling. Typically, this results because some parts or sides of the tube will cool faster 
than others, causing the sides of the tube to shrink at different rates. This results in warping of 
the tube. These and other problems must be dealt with when molding chairs from resin, 
including polypropylene which is commonly used because of its low cost. 

Accordingly, it is desirable to provide a resin molded folding chair which is 
strong, lightweight, and avoids manufacturing problems such as frequent mold maintenance, 
shrinkage, and warping. 
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citmm ARY OF TP F INVENTION 

A molded resin folding chair is provided having uprights which are molded with a 
generally C-shaped channel, in which tab portions on either side of the seat of the folding chair 
are slidably captured. The uprights are joined by one or more cross pieces positioned at or near 
the bottom and at ornear the top, wherein oneormore top cross pieces form a backrest for the 
folding chair. The chair further has struts which, at an upper end, are rotatably attached to the 
base or sides of the seat and, at points intermediate the upper and lower ends, are also rotatably 
attached to the uprights. The struts can also include a cross piece at or near the lower ends 
thereof. The chair folds by, for example, lifting the back of the seat upwards, causing the tabs on 
either side of the seat to slide upwards in the C-shaped channel in each of the uprights. In this 
manner, the front of the seat rotates downwards and the struts rotate inward. The struts rotate 
about the attachments to both the uprights and the seat, rotating into a position where the struts 
are as much as possible parallel to the uprights when the chair is folded. The struts can be 
similarly formed in a simple C-shape. For increased strength, the uprights, and the struts, can 
further be formed with transverse ribs positioned in, and at spaced apart locations along, the C- 
shaped channels. In the pertinent locations along the uprights, the transverse ribs can be sized so 
as not to interfere with the sliding engagement of the seat tabs in the C-shaped channels. 
Additionally, the uprights preferably have a molded-in curvature. For example, the upper part of 
the uprights can be formed at an angle to the lower part, with the apex located generally at the 
point where the seat attaches. This can be done not only to provide a backrest which is more 
perpendicular when the folding chair is unfolded for use, but also because the built-in curvature 
can reduce problems associated with shrinkage and warping. Furthermore, the uprights can be 
tapered from the apex towards the backrest. The curved uprights and position of the seat, 



3 



backrest and struts enablethe chair to stand alone when the chair is in a folded position. The 
curved shape also provides comfort to the user and strength to the chair. 

Other details, objects, and advantages of the invention will become apparent from 

the following detailed description and the accompanying drawings figures of certain 

embodiments thereof. 

pptff iwsrRIPTIP" QF thf DRAWTNG FIGURES 

. A more complete understanding of the invention can be obtained by considering the 
following detailed description in conjunction with the accompanying drawings, in which: 

Figure 1 is a perspective view of a presently preferred embodiment of a folding 

chair in an open position. 

Figure 2 is a side view of the folding chair in Figure 1 shown in a folded, standing 

position. 

Figure 3 is a cross section view taken along line ffl-ffl in Figure 1. 

Figure 4 is a cross section view taken along line IV-IV in Figure 3. 

Figure 5 is a cross section view similar to Figure 3 except illustrating a prior art 

configuration. 

Figure 6 is an exploded view, partially in section, illustrating the connection of the 
struts to the seat. 

Figure 7 is a perspective view, partially cut away, illustrating the attachment of the 

struts to the uprights. 

Figure 8 is a view taken through line Vffl-Vm in Figure 2. 
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tuttaii rn nF.SCRlP™N OF CERTAIN FMBODIMENTS 

Refetring now to the drawing figures wherein like reference numbets refer to 
similar parts throughout the several views, a presently preferred folding chair 10 molded tan, 
resin ts shown in Figures 1 and 2 having a pair of uprights 13, 16, generally parallel to each other 
and spaced apart, a backrest 19 and lower cross piece 22 connecting the uprights 13, 16 together. 
The backrest 19 is shown being a pair of cross pieces 25, 28 with the lower one 28 having a cut 
out portion 31 a. generally the middle meteof. We prefer to provide gussets 1 8 in me top cross 
piece 25 between the top 15 and fion, portion 12 of me top cross piece. These gussets sn-engmen 
the top edge of cross piece 25 reducing me likelihood of breakage should somethinghi. the top of 
the cross piece, particularly during storage or shipment. A pair of struts 34, 37, also generally 
parallel, spaced apart, and connected by a cress piece 40 have a top end 43 (only one side visible) 
which is rotatably attached to the bottom of the sea. 46, such as by a pin 49. Each strut 34, 37 is 
aiso rotatably atiached, such as by a pin 52, to the uprights 13,16 a, about the middle of each 
strut 34, 37. The exact location of the pin 52 is dependent on the lengm of the strut 34 and the 
uprights 13 and the location of the pinned atiachmen, of fire top end 43 of me strut 34 to the sea, 
46. The location of tite pins 49, 52 also depend on the requisite geomefy for the chair 10, bom 
for use as a comfortable chair to si, on and in order to fold as flat as possible when i, is no, being 
used. Although pin 52 could be variously configured we prefer tite shape shown in Figure 1 . 
Having a single male prong extending ftom a reund body ensures that the legs will be assembled 
only one way and me correspondingly shaped opening is less likely to cause cracking than a 
rectangular slot. 

Each upright 13, 16 is formed in a generally C-shaped channel configuration as 
shown in Figures 3 and 4. The outer leg 55 of the C-shaped channel is formed longer than the 
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iim eHeg5S. Trance ribs 6. canbefo mC ai„ t hebase«2of fl .eC-shapedoha m eUo 
^ethesdfnressoftheuprightsB,*. Eachcomer 64,67 of the sea„s slidably engaged. 
». C-shaoed ebanne, by a tab 70 provided adjacent tbe uprigh.s .3, .6. Eacb tab 70 is a 

. b 70 extends, f o mS a S eeondge„e r al 1 yC- S bapedcba nn e,T ll eou t er 1 eg76ofeacb tt b70,s 
^een ttl e S ea,46,.b70 m dd 1 euprigb, 1 3,,6pe n ni t s«besea t 46 t obe f o 1 deda sfl a t aa 

of tbe C-sbaped ebanne. by extending <» sidea 47 of the seat 46 on, over tbe front snrfaces .4, 
!7 of tbe uprigbts ,3, .6. Tbe sides 47 of Ore sea. 46 ,oose,y abn. tbe front surfaces .4, .7 of Ore 

ohanne, Tbis arrange, maintains the seat tab 70 secure* engaged in tbe C-sbaped ebanne,. 
A ddi«iona 11 y,a„o,ob7 1 canbe P rov i d« li n t beinner 1 eg5SofuaeC-sbapedobanne 1 ,nw ta cb 

ft. sea, tab 70 ean be received wben th. cbair .0 is in a comp,.t.,y unfo.ded position. Tne norcb 

unti, the back of dre sea. 46 is intendonaUy manipulated .o reborn the chair 10 ,o a fo.de. 
position. 

The transverse ribs 61 formed in the base 62 of dre C-shaped channel in dre 
npri g h.s.3,,6,pa rt icu,a ll y i nd,ereg i on»he reI „«.e«bs70oneacbs i deofnaese,40are 

unfoUeo. Fnribennore, th.transv.rs. ribs6. can b. fonned with an arcuate edge 72 wh,ch 
^ends further towards the edge of tbe outer leg 55 of tbe C-shapen channel. Tbis shape 



provides greater reinforcement of ore uprigh* U, »«, withont interfering with the hiding 
m ove m en.of,hesea,,b70.Si m , 1 ar ly ,o, h enp ri gh, Sl 3,,6,U,es tt u«s34,37cana.sobe 

formed as a general C-shaped channe,, and a,so have strengthening transverse ribs 73 formed . 

the base of the channel. 

Th present ehair can be mo.ded po.ypropy.ene, polyethy.ene or pd^rn. with 

a resuh, i. is import, to have as mnch mass in the chair ,egs as possib.e, and ,o have a 
mioi mum ofho.es, s,o,s, grooves, or other weakening perforations drat are common in fo.dmg 
chairs made nommeta. or wood. The desist of the uprights according. o. he invention has a 

bottom, with no right angles or other weak points. 

to one known prior art We plastic foldmg chair, the upright 80 is a tubular 

A * 89, on either comer of the seat 95, is sUdab.y engaged in the channel 92 formed by the 
AW* 8, Oneproblemwiththistubrdar upright 80 is that ., can be very difficult to main* 
s^puUingdrecorenommembnlarupri^SOnecessitatesamaleprongabonttwornches 

long a signify, maintenance problem. The C-shaped channe, of me uprigh* 13, .6 made 
according to the invention provides a s*ong enough upright without using a mbe. The present 

^ebaseof.heC-shapedchannekThetransverseribsa.canbe short enoughtoallowfor.be 



tabs 70 on fine sea. 46 to ride in the C-shaped channel without the need for the third leg in the 
prior art upright 80. Thus, uprights 13, 16 formed from a single C-shaped ehanne! avoid 
manufacturing problems associated with molding tubular members, such as maintenance of 
togthy prongs needed to remove the core of the tubular member, and also reduces problems of 

warping and shrinkage. 

As can be seen best in Figures 1 and 2, the uprights 13, 16 are also molded with a 
s,gnincan, built-in curvature. The addition of curvature means there will be less drag on the part 
when it is injected. The reduction in drag is achieved because the curve in the uprights 13 and 16 
uses less width in members 13 and 16. Less width can be used because the uprights are sfronger 
when bent than when stnright. Less drag means tat the part doesn't bend or twis. when it is 
ejected, which causes wear places where strengm is vitally necessary. Curvatore can also add 
strength to me part. In particular, the upper par. 90 of the uprights 13, 16 can be fomted a. an 
angle ,o the tower par, 93, wito me apex 96 located generally a, me poin. where .he sea. attaches. 
This can be done not only to provide a backrest 19 which is more perpendicular to me sea, 46 
when the folding chair 10 is unfolded for use, bu, also because the built-in curvature can reduce 
problems associated with shrinkage and warping. Commonly, the uprights of folding chairs are 
generally straight from top to bottom. Furthermore, according to a presently preferred 
embodiment of the invention, both the upper 90 and lower 93 portions of the uprights 13, 16 can 
individually have molded-in curvature. The upper portion can also be tapered from the apex 96, 
i.e., approximately where the sen. tabs 70 engage the uprights 13, 1 6, to the top most portion 
where the backrest 1 9 is located. Since the most strength is needed where the sea, 46 engages ttte 
uprights 13, 16, tins laper permits a reduction ttte amount of material needed to mold the chair 
,0,wimou, sacrificing sttengto. The lower portion 93 of ttteu P righ,s .3, .6 can be curved from 



• I.* ii i* TViPQtnit^34 37 can also have molded-in 
the apex 96 to the to the bottom of the upnghts 13, 16. The struts 34, ean 

curvature for the same reasons explained above. 

As explained above, this onrvature can be molded into the shape of the uprights 
,3 16 and shuts 34, 37 in order to minimize drag during injection, prob.ems with warping and 

Urns causing the channel or tube to warp. However, it has been discovered ma, if curvahue is 
mol ded in, the result car, be that the curved member will straighten out somewhat, bu« still be 
generally curved. This presents less problems man with parts which are desired to be straight bu, 
end up warped. 

The top end 43 of each stmt 34, 37 is rotatably attached to me underside of the 
sea, 46 as shown best in Figure 6. On the underside of fte sea, a, spaced apart locations a, 
rith er side ftereof, a raised channel formation ,00 is provided for roti*ab,y attaching the «op end 
of each sum, 34, 37. The raised channel formation ,00 has an inner side ,02 with a notched 
portion ,04 and an outer side 106 with a hole . 08 through which fte pin 49 is disposed. The 
n o tt hedportion,04receive S «hesban k 110ofasecondpinmember,,2onfteopposi te sideof 

fte stiu. 34. The pin member 1 ,2 could have an enlarged head or cap on fte dista, end of fte 
shank. Butweprefertohavenoeap. The shank 110 rotates fiee.y in fte lower part 116 of fte 
notched portion 104, as does fte pin 49 in fte hole 108. The opposite end of each sum. 34, 37 is 
configured to support fte folding chair , 0 on a generally flat surface in junction with fte 

bottom of the uprights 13, 16. 

The struts 34,37 are also rotatab.y pinned to theuprights 13, ,6 a. approximately 

fte midpoint of the shots 34, 37. ha a prefen-ed embodtmeu, illustrated in Figure 7, fte lower 



portion of to uprights 13, .6 is also formed as a C-shaped channel. The inside wall of the 
channel has an opening 1 20, throngh which is inserted a correspondingly shaped pin or 
projection 122 formed on .he ontside wall of the stmt members 34, 37. The projection 122 is 
firs, inserted throngh .he correspondingly shaped opening 120 in the upright 13, and men rotated 
,„ lock me strut 34 adjacent .he uprigh. 13. The exact location a. which the struts 34, 37 and 
uprights 13, 16 are pinned is determined in accordance with several considerations, including a 
desire for the chair 1 0 to si. generauy level when unfolded and mat it can be folded as flat as 

possible when not in use. 

The chair can be configured such that the rear of the seat 46 is slidably engaged 

with the upright 13, 16 wherein the chair 10 folds by sliding the rear ofthe sea. 46 upwardly. 
Also, a protrusion 126, shown in Figure 1, can be formed on the inner leg 58 of to C-shaped 
channel, of one or both uprights 13, 16, a. the highest point of sliding travel of me sea. tab 70 in 
teC-shaperichannel.e.g.ous.belowmebackres.W.whenmechahlOisfolded. This 

promtsion 126 can help keep the sea. tab 70 from inadvertently sliding back down the C-shaped 
channel after the chair to is folded. In a presenlly preferred embodiment, e g., as shown in the 
towing figures, the front ofthe sea. 46 moves downwards during folding and the struts 34, 37 
rotate forward into a nearly parallel position adjacent the uprights 13, 16. Alternatively, 
however, to chair 10 could be confined such to. to rear of to sea, 46 slides downwards and 
to fiont of to seat 46 moves upwards during folding. 

Additional features can include configuring the rear portion ofthe seat 46 with a 
downwardly depending "dip" 99 such to. when to seal folds 46 against to uprigh.s 13, 16, to 
rear of to sea. 46 folds snugly against to backrest 19, permitting to chair 10 to fold more flat, 
making storage easier. Also, to cu.-ou. portion 3! of tobackres. .9 conveniently provides 
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clearance for a person's hand when raising the back of the seat 46 up to fold the chair 10. A 
further feature is that the bottoms of each of the uprights 13, 16 and struts 34, 37 can have 
outwardly depending flanges 130, 133 which help support the chair 10 in a more stable fashion 
and prevent the bottoms of the uprights 13, 16 and struts 34, 37 from sinking into soft ground. 
Moreover, referring particularly to Figure 8, in order to facilitate keeping the chair 10 in a closed 
position once folded, a portion of the sides 142, 145 of the bottoms of the uprights 13, 16 and 
struts 34, 37 which are adjacent each other, and overlap each other in the folded position, can be 
left without flanges. Instead, a projection 136, 139 is provided on each of the otherwise generally 
flat adjacent/overlapping surfaces 142, 145. The projections 136, 139 can be aligned, but offset 
such that the projections 136, 139 initially collide when the chair 10 is folded and the surfaces 
142, 145 overlap. But, due to a degree of deformability of the overlapping molded plastic, 
. surfaces 142, 145 will slide past each other when the chair 10 is forced closed. However, the 
projections 136, 139 are offset only slightly such that they remain in abutment with each other 
when the chair 10 is fully closed thus keeping the surfaces 142, 145 in an overlapped 
relationship. In this manner the chair 10 cannot be unfolded without applying enough force to 
again displace the projections 136, 139 back past each other, thus inhibiting the chair 10 from 

inadvertently unfolding. 

The uprights 13, 16, cross piece 22, 25, 28, and the backrest 19, are preferably 
molded as a single piece, as are the struts 34, 37 and associated cross pieces 40. Each of the 
uprights 13, 16 and the struts 34, 37 preferably have a molded-in C-shaped channel. Specifically 
in regard to the uprights, the C-shaped channel has an outer leg 55 longer than the inner leg 58, at 
least in the region along the uprights 13,16 wherein the seat tabs 70 are engaged in the C-shaped 
channel for sliding movement therein. The seat 46 with tabs 70 on either side thereof can also be 
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molded as a single part. The folding chair 10 is preferably designed such that, in a folded 
position as shown in Figure 2, the chair will stand alone on the outer edges of the ends of the 
uprights 13 ands 16. Furthermore, the legs and seat are designed to distribute the weight and 
position the center of gravity of the chair so that the chair is stable when standing in the upright 
position. This makes storage more convenient by reducing problems common with prior art 
folding chairs falling over, or having to be leaned up against something and then sliding down if 
not positioned just right. This feature also makes it easy to package these chairs in shipping 
cartons and display them at a retail store. 

Although certain embodiments of the invention have been described in detail, it 
will be appreciated by those skilled in the art that various modifications to those details could be 
developed in light of the overall teaching of the disclosure. Accordingly, the particular 
embodiments disclosed herein are intended to be illustrative only and not limiting to the scope of 
the invention which should be awarded the full breadth of the following claims and any and all 
embodiments thereof. 
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